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Inventory and Classification

|dentify digital systems used in nuclear power plants and apply
a classification structure (function, components, life cycle).

Number of Units with Digital Systems

® planned

® installed

feedwater  turbine power reactor radiation RPS/ neutron BWR
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Improve digital instrumentation and
control methods, tools, data, and
technical information useful to the U.S.
nuclear industry and the U.S. Nuclear
Regulatory Commission (NRC).
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Learning From Digital System Experience

”Every event s a learning OppOrtunity"— Sushil Birla Lungmen Advanced Control Room

Learning Experience

Mining existing data sources such as licensee event reports

and Equipment Performance and Information Exchange
System (EPIX) is difficult.

Software and interconnection information is not available from
existing data sources.

Direct contact with the plants is needed to obtain information
on system configuration, software, and interconnections.

NRC and industry should work together to enhance digital
inventory data structure and information.

Next Steps

Work with the Institute of Nuclear Power Operations
(INPO) and industry to develop enhanced methods
for collecting and extracting digital information.
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No universally

accepted way to

categorize failure

data.

CP: communications processor

CRD:  control rod drive

ESFAS. engingered safety features actuation system
ISO: isolation

NSl monitoring and service interface

NIC:  network interface card

PM: processing module

RPS. reacor protection system

network communication between safety systems
and MSI & non-safety systems

Next Steps

e Research methods for data mining and learning. D

*Support a consistent structure for categorizing failure data. 0 0 ﬂ

eDevelop a framework for organizing information.
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Learning Experience TRM )
Well-defined requirements =3
can improve system safety o0
and reliability. - - co M Ps I s
Main root causes are design -
defects, problems with e | ! f COMPuter-based Systems Important to Safety
configuration management,
and hardware failures. L ‘ o International participation in collecting information on fault

R, T - experiences with computer-based safety systems at nuclear
undervay  comPleted ~ power plants.
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Next Steps e
e Continue adding research-grade events. I. A

e Add new lower-severity events to the database.

e Compare data structure with other databases, e.g.,
Working Group on Risk Assessment (WGRisk).
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Learning Experience B

A * More careful and consistent

N N lg documentation of minor -~ A R
O n w U C r incidents correlates with Jn \ | B | |

fewer major incidents. ' | Sl .
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2 | : e Gain insight into diagnostics and
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| prognostics.

r e R * Investigate whether the root causes Sifi;i - . Ground

of minor and major events differ. e -
e Evaluate emerging technologies. 22%

Anomaly source percentages for all NASA missions to Mars from launch to arrival, 1990 to 2004.
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Opportunity: Still collecting

information on Mars as well as different quality categories and
operating experience in digital .
’ | | | error detection and correction. compare to NPP software rgor.
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